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(54) COLOR PRINTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a color 
printing device in which the cost thereof is prevented 
from being increased and the printing processing 
speed is increased in the tandem type color printing 
device. 

SOLUTION: Printing data outputted from a host 
computer 24 are outputted to an l/F controller 20 
and after being converted to video data, they are 
outputted to LED heads 19Y-19BK through a head 
controller 22 and printed on a recording paper. While 

the video data are successively outputted to the 

controller 22 from the controller 20 in the meantime, V^^/r^^^' 

a vertical synchronizing signal (VSYNM) and a 

horizontal synchronizing signal (HSYN) for outputting 

the video data are generated by a logic circuit 26. 

This generation processing of the signals is executed 

so that an error is not adjusted by outputting the 

signal (VSYNM) every color but the output of the 

signal (VSYNM) of the other color is adjusted by 

adjusting the reference timing of the signal (VSYNM) to the LED head of black (BK). 
Therefore, the device is provided with counters for respective colors, however, it is good 
that they are the single counter, respectively. 
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(54) [3i5M<7)*W] *5-WJMffie 



(57) [^^1 

^t^^mbfc^. K=3 V h a— ^ 2 2^^^b-r 

LED--^iy Kl 9 1 9 B K fcti;^] btE^^tCfnWJ^^O: 
m^ff'^o rcora, I /Fr2>'h a— ^ 2 0^^^t''7^;d- 

it-^ (HSYN) ^aiyy^^^m2eX'±mT^o ^^O 

^fi^mmn. ^^^cmiKmrnm-^ (vsynm) ^f±i 

K) cOLED^^y \'^iCm\M.mmm^' (VSYNM) com 
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(2) 

1 

^^^fi'T^^h-^mWh^^ioy-^Wmm.o 

[ff5jtri3l ttjfB^^#.fi. ^yy^ (BK) Tfe^- 

[lt^xi4] tUIBtf^^fl. ^::cn- (Y) . -rif>' 
^ (M) . '>r>' (C) . -fyy^ (BK) -Cfe^ri: 

[ 0 0 0 1 1 

y-^mmm^m-r^. 

[0 0 0 2] 

t^y-'^WVm.m^. m7L\t^:^^— (Y) . ■ 30 

(M) . i^ri^ (c) . -fyyi^ (BK) 

[0 0 0 3 ] t^t-^^m^. -< ^ v-^ji^iEi^^ft.. 
(vsYN) (cj:or#jffl]^;h.. ^-fe^o^^^-r 5 

(VSYN) ^ v-^^^-feftt^;^ • 

— Yi}-^mmMm%^ (VSYN) . ^tZ/R^f^^ft-^ • 
(HSYN) 5rtii;^?-r ^i^<7:>T'^^o 

I 0 0 0 4 1 
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2 

(-<) K[Eissici:^:;^jfe-cii. mm.t-^mm. 

(a) — :^r. y:7 h '?:j:.rtr.i:^::^ife-rf±. ilj^iei^i^^ 
^'^^j. TW^to^ai^^ (VSYN) ^m^^-:^^ ^y 

-So 

[0 0 0 5 ] ;^^m<^wkmn±w<i^M(om'm\c^?^. m 

m<0^y^ hT fflJ^OM^^^atC^ ^ ;^ ^ 

[0 0 0 6 1 

[0 0 0 7 ] Ttc^l^^ft^^^inii^fi. ;^'?>^ 

[ 0 0 0 8 ] - coJ: ptc^jSf itcj: . yKW-mm 

m^n^-^-y^mc^^x^f^i.. mm.mMit^-}tyy 

\cT^xyi<i^^mm^^^R'^^\^^^iB■^^^kc^ 
[0 0 0 9 ] 2 (Dumn. mmn^m i um<^^ 

^ y ^sa ^ CO S t 5 S li: ^ ft <^ Hi ;^ I S o V ^ r t T 
[0010] r^c^ib-^. ±I5®^'fe(:Ol:'<:oB^f:^-fet7:>^ii: 

fiy y h ^rc-T;^ ^ >' X' ^■m^^cmj^X"^ . / — k@ 



3 

[001 1 1 m>^m 3 (Dmmn. mum^m 2 i^ia^tc 
jov^r. mumm^n. mvLXi-fyy^ (bk) -c^ 

{tU. ^iJ;tf^-C^^?. -f^y^ (BK) iCPS^r. 
[001 2 1 It^il 4 C7)fa^|i, ftJlBlf 1 . 2 . X 

3 ofB^tcib'v^r. ttrlBffi#:#.ii, 
(Y) . -7^^^^" (M) . e/Tv- (C) . -fyy^ (B 

K) -rSb^o 

[0013] ±tE<^J: ^'tC^^ (BK) 10 

(D^mMmt^-^W^h^^^t. ^rccr- (Y) . -^if 

(M) . '^r^- (c) ^c^BiJS'Jft. iissiiii^^ft 

[0 0 14] f^. ±fa1S*fefi'<:xn- (Y) . -^ifv 
(M) . i/TV (C) . -fyy^ (BK) iCPI^^tl. 

[0015] 20 

[0016] i^mcib^v^r. ;^7^-ry i jt. mm 
1 0. mm'^>'^i 1 ^ ^-x^mj^^nx^^^. 

[0017] ?teffi=3 c2 7 <D\B\mc^ K> . 7^^;^;ir 2/ b 5 

mm.p\cn^m^w^f^^=^yviz. 14. 15. le 

[0018] Jii£iit7>^S^4 11^0—71-4 a ^ ^ 

[001 9 ] mmM^:=^:^ y h^3 li. Jii^tT:^^: 



mWiW- 11-143163 
-fyy^ (B K) 04 f@<^:)ti)feJ^i*-=^- h 1 3 ~ 1 6 

zm<^m^w<^i^=^=- h 1 3 - 1 5ji. M^^?-r^'<:2la 

— (Y) . '-7^:^'^ (M) . ->r>' (c) -fe^ob-^ — ^ 
^^^Ptc^^^b, ®^fefM#.(CSo< ;^^-31JB0^tf9^ 
^^/hTfe*?. -:fyy^ (BK) (DliJ^Jf^/xS;^^ b 1 

[0 0 2 0 ] ^tij^ff0J55j;^^ 5/ b 1 3 — 1 6 li. 

fgcOM^ff^iife^- b 1 3 1 6 ^^-t^b. i/T>'.^*:7? 
M^Jf^/*^- 2/ b 1 5 c^^^'J-C^::^ b <r>m^'^WLm^ 

^H^cO^m^^ L E K 1 9 ( 1 9 C ) . 

[0 0 2 1 1 ^3t*K^J^ 1 8*l^W:^fS]tClH]iljU. ^ 

ffi^-^lCS^-r^o ^klC. LED-^2/Kl9 (19 
C) ;^)-^:>^??^3fet-ci: . mt^itWYyJ>^\ 8<^JWlBit^^m 
^^^J]0J5feb. m«:gii 7tcj:^^«M^tcj: (9 b-^- 

(c) ^^j:) b^— tci:^o :L(D^o\c\.xm%^Yy J>^ 

1 8 c^)jslffi^c?F^J^fe^^^^ b-^ — m-t. ^ i s 

[ 0 0 2 2 ] ffl^fiP^^±ffi^^^¥^^/t b-^— -^Ji^^ 

iybl3. i4tcj:or. >^^ffip±tcff^;S^;h.f^-<:^t2 

- (Y) i^b-^ — . (M) cob-^ — 
^^^4tcJ:oX^^«*a^;e)^5fe^^, M^fe?M^tcSo 

^-c^^ (M) (DY-^ — ^ffl^ffiptc$s^b;^cm. mmMm^ 

=^yY\ 5i)-hiyr^^ (C) b — •^mmP\cm'^ 

b. *feM^=^^m-r^o ^'Jx.fi. ^wmm-^ 

llj^JF^^^- ^/ b 1 3 7i)-t.-r:i.n2— (Y) 

^ob-^ — ^^^Pic^^^bfc^. M^?f^;*^^ b 1 4 

^^t,-rif>'^ (M) (DVi ^ffl*I^PtC*s^b, 

[ 0 0 2 3 ] ^fc. iiz^c^t^ffia-z^g lC3i?j"r^^iij'^ 

iy b 1 3 - 1 6 . X fi:#Mft?f0^^ ^ b 1 3 

m^n%-^o:>^wmfh(ommt^^^^m.mm\t^' (vs 

YNx) COtti::^?:5=^-r ^ Vri^^-f tb-rr ^ ICJ: oTlfg^-f 

[0 0 2 4 ] Hi \i}:.i^<7>mmmf^<^f7y'--:f]) ^-'^ i 



5 

yt^^^) 20, -^^If i^^ h ^—y 2 I . -^-z K=i 
Vha— ^2 2. L E D^i/ 2 3 •r^iJ5Jt;^i^. l/ 

[0025] I/F=i>'ha— '720l±;t^;^h =i>'t'^ 

^ mly h ti—y 2 1 }t. C PU 2 5 ^ czC/i/>>IH]^2 6 
^f^^^b. C PU 2 5 li:TliI;^tOROMtCfa1^^;h.^7' 
p AtC^t^^oTMffll^nv^ ^^iJx.J^ I /F =2 >^ h C2 — 

^--.^K^iv-hD — ^2 2tcfcb:/j-r^o 

[0026] ^^/K^>'hn^^22^cot"iyh-^5/:/* 

;h.^^ii:(^^{a-^ (vsYNx) . Ri^TK^mMin-^ 

(HSYNx) \cV^^xnt>^. mciy^iyU(0\f^ 

:t^-^\t}iUiKW'mm\t^ (HSYNx) {cmMC^Ij^ 
^X^y K^J^-hP — ^2 2\CU^t^^iV^o 
[00 27] f^. ^2/K=3:xhP— ^2 2\CWi^'^ir(^fz. 

— 72 2tC J; or tilia^cO^L ED--^7K19Y. 19 

M, 19C. 1 9 B Ktcm;'^ ^^^o 
[ 0 0 2 8 ] rr-C. ifti&CQMfflf^Wft-^ (VSYN 
x) . ^UtTK^I^^ft^ (HSYNx) fi^y ^-^^^ 
b P— 7 2 1 P^c^P 7 r^mi^ 2 6 -CiiiiJc-f-^o 113^ 

0^114 JtrCT^P :>7 7 2 6 CO Af^^W^Ht^-T ^ 

mr^b^o 1113 tc^-rmi^ftTK^f^^ft^ (hsyn) 

SYN) (^^^lUJ^r^ r c7:)pj[Hl^tcj: oX p ':^7 

[0 0 2 9 ] ^-f . 11 3 tCib^V^r . P [h]£& 2 6 

"^^-^^^ 2 8. 7^=3 — <5^29. 7 iy^lHlSSS 0. V ^ 
3 1 - 3 3 T«^^4xTV^^o ;^ 'J? ^-^ 2 8 tC ft ^ [il 

tb. 'y v:^^;^ ^7>-^r^^i7 ^7>'^ 2 8ftA;'^-r^lit 

tC;^ 57>'^?^ffl^ 0. 1. 2. 3, 0. • • •t;^^7>^h 

•f-^o UTr ^7:>tf#:-7='— ^11, 7^=3— ^*2 9 c7:)AA 
t^. IkXJ'&XMt.W^^^^o y'^-^^2^\t^ AAti 
RZ^B^.ti^c.Ati'r^ 2 ht^T"— ^tcj:oTtt};':?Y 

0-Y3;^)-f?7R^(^^ft^ (H S YN 0~H S YN 3 ) 

(OB#, ai;^/Y0;^^^al^f^^^^ai;^^Y0 7^)-b7K¥[^^^t-^ 

(HSYNO) ^mtl-t^a -^fz. &]±}1[AAtl^^ 
Thj , BP^tit^ fLj co3#ttj;^/ Y 1 ai;^? 
Y 1 ;^-b7K^I^»ft-^ (HSYNl) ^thtiT^o ^ 
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6 

t^Yztm^^ii. ^^^ek^^^^-r^i^^t^ (y2. y 

3) 7^.(^7K¥I^S^f&-i- (HSYN2, HSYN3) =^fli 

[ 0 0 3 0 ] — C PU 2 5 ??»l±il!<07K¥[^^{t 
(HSYNO — s) co{flm;i>M fi^iltJ^'r531i*^7^— 

>9. 7 iy^tH]£&3 0(7:)A;^D0 — D 5iC#^^^-rt6o ^ 

fc. [^s^tcc PU 2 5;*;»^^7 j/^ft-^-^tii;^^-^.^ yy 
^m^zo\c\^A:.^(^m^'f—^t'^yy^^^^o 
10 ^':)\Z.\^Xy y^^^1vmi^—^\t. 7K¥[^^ft-^ 
(HSYNx) cottj;'jtc(^fflbi: 2 tf?/ hroiri/^^ 
3 1-33 HJiS0:ffi;^^;h.^o 

[0 0 3 1 ] m^\t. $feT7^='-"^*2 9 (P iyy^^^ 

2 6) t-^h^-fyy^ (BK) tcMJ^:>-r^Sii:[^s^ft# 

(HSYNK) ;!)^C P U 2 5 tC|±S;^7^-h.s ^c^MltP^ 
ft# (HSYNK) cO#^|^tCSo'V^r. CPU2 5HJ£X 

t^^OQ\ ^ roij ;^-^2e> h^;5Scco31tJ^(t#;i^m 

i'^? w-w^mt^ (HSYNY) ^ai^r^o ^^tc. ^^y^m 

^30coffi;^ ro2j . ro3j ;^)^^ 2 b^/JJc^O^ 
iR{t-^^irix-><5^ 3 2tc§^|&b. irUi>i? 3 2;6^f?7K¥ 
f^^ft-^ (HSYNM) ^tb;^-r^o ^f?tC, 7iy^lHl 

SS3 0coffi;/j ro4j . ro5j ^^^2"^ y Ymj^<^m 

(^Wft^ (HSYNC) >£rffl:^r^c 

[ 0 0 3 2] JL^±£7);^/^^.(^, :fe;}E7]7^=i — ^'2 9 J: tK 
5jz:f^^ft-§- (HSYNO. HSYNK) ^ti:i;^b. ^felC 
iru>>^ 3 1. 3 2. 3 3 J: t9JiIIt5k7K^ll^{t-^ (H S 
YNY) . (HSYNM) . (HSYNC) ^Wxt^^ 

mm-mMit-^ (vsynk) ^mmt-r^ 

7fc3pf^^ft-^ (HSYNO. HSYNK) (HSYN 
4. HSYNC) tm^ti^tl^i^^c 

[0 0 3 3 ] mm(^iiLm:'^t>^n. M'^^mmt vx^ 
<Dm<^^'&^ 1/4 vy YmiLxWim-r^^yc^ K^nt> 

(HSYNx) (^jSj^c^htli. 1 : A b^J^-^Xi^K) , 7Z 
40 (OmUy^-^i^i^^e 0 ODP I t-r^t LED^y VI 9 
Y. 1 9M. 19C. 19BK*1. 4 f^f^ 2 4 0 0 D P 
I CD K7 h tV^T'^^M^SijfN^^f 5o ti^oX. ^y 
Kr^VhP— 722*^. l/FrJV-bP— 72 Of}^Cb7K 

^f^^it^ (HSYNx) \cmM^xm<brix^rzi y 

-O-^A^om^y"—^ (V I DEO X ) S^iZ^^^ji]^ 
it'^T\W[C^t>'i±X 4 ^-O-i^-cOt^ — ^lC5>i'Jb-C L E 
D^-^ 7 K 1 9 Y . 1 9 M . 1 9 C . 1 9 B K 

[ 0 0 3 4] mAmMit-^ (VSYN) Oj±f^^ 

50 I^P^r^o W\ii^<^X.0\^Wi4\C7r^-t^^X'^^^\X^o 
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r^^cC^^-^^ C PU 2 5 7!)-i^^ii:i^^ft-§- (VSYNK-- 
VSYNC) ?:^JR-r^31JR7^— ^2i^tli;b^i^^o 

0 ~D 3 tC^^^^-h.. I^S^ICC PU 2 5 

-5. r(0<t Pleura iy^^^^31tRy^—^li. D?f^:7 
y :yy*:7a 2/:;^ (£iT. miCD F /F Tvi^-r) 3 5 a~ 

3 5 d tcffl;^?^-h.^o 

(0 0 3 5 1 t-^cC^^. ^ i/^lH]S§3 4(Omt} ro 0 J 
7!i-bDF/F3 5 a DS^ tCiltJ^ft-§- ^ ai>:?-r ^ ^ ^ 
tCJ:oT. DF/ F 3 5 a tl#^^^tT.6^ii:(^«^ft^ 

(VSYNK) I /F r2 h a 2 0 tCtb;^t* 

^ i/^{Hl£&3 4 cOtti;^? roij ;it^t5DF/ F35 

h(DDi!^^\cmi^m-^^mt}'r^:it\cx^x. df/ 

F 3 5 btC#^|^^tT.^^ii:[^^ft^ (VS YNY) ^ I 

3 4 (^ai;':? ro 2 J . rosj 7;i^f>DF/F3 5 
c. 3 5 dc7:)Diiffi^t::3liR{t^=^fcli;^r-5r i:l::<to ■ 

DF/ F3 5c. 3 5 dt::#^^^^^6^ii:f^«^ft-^ 
(VSYNM) . RtJ (VSYNC) I / F =2 ;x h n 

2 otcffi;?:j-r^o 

[0 0 3 6 ] f^. ±ia?^7?^ii:p^ft:§- (VSYN) 

w-mmm-^ (hsyn) (Dti^t)}^. fii6tc;^f ^i^-rfc 
ft^ (vsYNx) f)-m:^^n^m. ^^^^^(Dwm^ 

^ ^:^^\cmft^T^yKW'mmm'^ (HSYNx) 

^ti.. yKW^mMiB"^ (HSYNx) <Dmti{CMst>VX^- 

[ 0 0 3 7 ] JfeT. b Vt"^ — ^ 2 4 ;i)^^^JSyf^ 

tf^T^;^^-^ (tV h-^^/T"^-:^^) r 
<D}:fy^:ty' — ^lt. m^com^.^Mit'^ (VSYNx) 
^U^7K¥f^^ft-^ (H.SYNx) (Dt^t)^ ^l^^^CV^ 
^X^y K:3:/ha — ^2 2 tif±i;^7 ^ t^^o 

[ 0 0 3 8 ] rrr-. mm<D^'^{cm\Kmmm^ (vs 

YNx) . RV^y^W-^Mit-^ (HSYNx) p':^^^ 

^m^2 6-Cf^;*^tt, l/F::J:^bn— ^2 0 
^;h>^o ll7Jt. ±3^^^ti:P^ft-§- (VSYNx) ^ 
Ttc^pf^^ft-^ (HSYNx) (D^^ti'^ ^ ^^-^^ ^at'' 

[ 0 0 3 9 ] ■^m<^mmx'\t... ^femstc^-r^^pM 
^ii:fi]^ft-^ (VSYN) :t v-t^y r^?^:^ hifti^'W^ 
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s 

xt^n) , (vsTACNTY) roj 

;i>-4^J^-r^ (S2) o ^ir-C, tf^^-^ (VSTACN 
TY) \^\^f:>^^yyv'^:x.r^^^^^x^^^ ^<Otf 

^>'^<D:^ ^l^Vrnt^^ fOj T/^tt^f^ (S2^^Y (-< 
) ^ rcO;^^7>'^ (VSTACNTY) (Dtf"^^^ 
i^M^-4f^o {Bb. (VSTACNT 

Y) ft^^^ roj \C3 "^y V^ir\.x\^:b'h<^t'r^o b 
i6» /t^^oT. tO^^J^ (S2) JiN (/-) Tfe 

[0 0 4 0 ] :L(Df^^^ yu—\t.^m (S3) IC^fir 

(M) ^C0;^7'J'>'^ (VSTACNTM) 
roj r'Jt?^^V^;^^if^Jir-t-eo (VSTA 
CNTM) i^yy V'^:^Tt}^l^^X^K) . 
rOj tC^^^tlTl^^cOTN (/— ) x-^^, 

(C) ^(Djo^l^^ (VSTACNTC) Tqj 

-cf±?:ev^^^4^jE^t-^ (S4) o r <o*ijif^[^^Tfe»9 

(S4/i)5N (/— ) ) . "^kc-fyy^ (BK) m<Otr 
20 (VSTACNTK) TOj "CJi^cCV "^^i/^^t^Jfr b 

(S5) . ^^(Dnm (SI) tcM^o 

[0 0 4 1 ] CPU2 5 Tii-^SiEf^^ft-^ (v 

SYN) :^ly<7:>^) ^ :z.:^Yt^'h^h {Slt^Y i-f:^^ 
X) ) , -r:x.n— (Y) ^Oi7^>'^5' (VSTACNT 

Y) tc;^^ftfiY^^^r^ (S6) o ro^^fflftgis 
tc^-r r4 7 2 8 J 19 . r4 7 2 8 J (DWMM 

nmi\c?T^T^m^—7^9f)^ib>-f:^^-' (y) (om^m 
^t9. ^at^^ssil^ilft (v) ^^-^ff-^^iLfn^co-rfc 

Y-- 1 9 B }<i<D Vy V t**iy^;65 6 0 0 D P I -Cfc^^co 
t b. *ip[^^it# (HSYN) cOji]^;et^4 TW-rfc 
tp. (Y) ct:?^^^ K^i>.^ 

T-^Sgit^ 5 Ommt bX If ^ b;^c ^ c^-Cfc 6o 

[ 0 0 4 2 ] iizl^coj: 5 tcbr;^7 ^7 (vstacn 

TY) K^mmm'm^^^t. ^j.Tm^<omw^ is 
3) ~ (s 5) ^m^iEi^. mwcomm is d {cm 

m:% nmmm.mmiB'^ (vsyn) (^mti^m 
m^-r^:^^ (si) . :Lo:>^.'^.xnv ^ h}t:tyx^ 

40 C PU 2 SJi;^-? (VSTACNTY) ^ 

i^vrnt'^ roj i)-^f)^mwx'r^ (S2) « ^<^n. 

ti'O^^'^ (VSTACNTY) (O-fy^l^^ m-^^Wi^ 

( r4 7 2 8j ) co^^-rfc"? (S2;6^Y) . }Ik\C^ "0 
l^^ (VSTACNTY) <7y{]^t^ rij ^ r4j c^^H 

;^,.^7i,.^4£ijiFr b (S7) . :L:iX\t.f)^>'V\m^ u 7 

2 8j -r^-St^T'. io^l--^ (VSTACNTY) (D^ 

7i)-b4^i^^f5 (-4-r^) (S8)o 

[ 0 0 4 3] g/Tf^#<tCbT. 4^ijSfr (S3) - (S 
5) , 4^iJKfr (SI. S2, S7) ^mnik. _hM^i^^ 

50 ^m^^.^ ^-r (S8 ) o (iisci^-r^r^A 1 ~B 1 li 
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f^m^ivftmmpit^ :x,a-' (Y) <^mm}f&^=^ y h 

[0 0 4 4 1 ^CO^. (S8) 
^^>'l^ (VSTACNTY) (Di^ib^ Tij r4j id 

(S7) iiYt^c^t?. sai^s^ft-^ (vs 

YNY) ^:t>"r^ (S9) o 

[0 0 4 5 1 ^<omm.^Mit-^ (VS YNY) (Dd^tii^ 

Li:i^S3ft#- (VSYNY) ^otii;^^^Aft^-c^.^^bXv^ 

:^ii:i^^{t-§- (VSYNY) (O^hTt^^-Vm 
lEmMtB-^ (VSYNY) /F=3 a— ^ 2 Otd 

[0 0 4 6 1 ■^<0^. C PU 2 5 Jt-rif ^-^^ (M) .ffi<0 
(VSTACNTM) IC^D^M^^^r^ (S 
1 0) o r CT^B^^^i-^;^ r^>^:^ (VSTACNTM) 

co^^fSJls r9 4 6 0j -c^^o rcoM^^ H 1 tc^ 

(v) ^-t)tf^^-h./t^(^ 

K 1 9 1 9BK(^K2/h fc" 6 0 0 D P I 

*¥f^fflft# (HSYN) (Tr'jg^d^ 4 TW-rSb 
19, ^zccz— (Y) i^^Ttfr K^i^?5-t)-^if ^-^^ (M) 
^-Cf^^ggl^ 1 0 Ommi: ff ^ b;^c ^ (^"T^ 

[0047] ^^:tc, io"^^^^ (VSTACNTY) 
^vbflt^ roj tciyiTiybb (SI 1) . (s 

4. S5) ^l^ftb. "^kcmm (SI. S2) =^:|l^fb 

fc^. *ijSfT (s3) ^mnT^o rrx^f^^^*!. ^ 

:3ip— (Y) m(om^j^f^^=- y h I 3 {Cji-^Xmi^^ 
^mmtmioriftmm.p^. ^<D-^^->^y (m) f^com 

mm^'f^J^^^ h 1 4 (M) m<0}^^y^:^y' 

-^^mt)'r^ft!^(o^ ^ ^>^^\cm\M.mMm-^ (vs 

YNM) cT^ttl;^?^^^ ^^^-C^^^o 
[0 0 4 8] :L<om'^^Ch. -^if^^^ (M) ;HcO;^;57>- 
(VSTACNTM) i}^ rij ~ r4j <D:^^>'hM 

'^xm'^^mf)-nt>nftf)-mmv (si 2) . r^^;^-? 

^i^t^igf-o rco^WfiUlstri/T^rB 1 ~c 1 coMP^tc 

[0 0 4 9] t<o^. ±m<omn^m ( s 1 3 ) com 

(VSTACNTM) COffl/ii^ rij ^ 

f"4j i^iiE-r^i: (s 1 2:6^Y) . mm.mmiB'^ (vs 
YNM) (s 1 4 ) . "^fz. z<^m\KmMiB 

(VSYNM) <^i±i;^j^ -r 5: ^-^/lili] 8 (ci^-f 

[0 0 5 0 ] ^i±.<^^ ^JlCbT. -rif V':^'* (M) mcom 

m.mmit'^ (vsynm) ^mtti^rcm. 7^<o>r>' 
(c) mcotf^-'^i^ (vstacntc) [c^MM^m 
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^-r^ (s 1 5) o r ^7^^ (vsta 

cNTc) (ommmn. ^^^t^-^if^^ (m) mco:^^ 
^-^ (DWMi^tmx:' r9 4 6 0j x^^o 

[0 0 5 1 ] ^(O^. t^"^^^^ (VSTACNTM) (D 
J^-^VbM^ roj \C^)^yY\^^ mm (S5. SI. 

S2. S3) 4r^nb^^. mm (S4) ^Utrf^o 

mz-v^o^mn.. -^-^i^^* (m) m<ommmi^^^-/ h 

1 5lcJ:orili^^^^^;6^tT^^^fc>^^P5r. ^^tDi/ 

TV (c) .ffl(?:)M^?g/*^^ ^/ h 1 stc^i^r^r^^T^p^ 

m\M.mMit-^ (VSYNC) cotli;^?S:fi^^ce^^ ^ 

[0 0 5 21 n^^m-^tCt*. ^^rv (C) ffi^O;^^7>->5' 
(VSTACNTC) Tij r4j <D:^ hMt. 

xmff-^m7bmt>tiftf)^mm\^ (si 7) . rco;^^;^- 

^^mi- (SIS) o :i<oMmn^s\C7T^'rc 1 --d 1 
comm\^M}^^'r^o ^<o^. ±m(om^^m (sis) 

20 cOf^^, iJ'O^^^ (VSTACNTC) <D^iy^ Tlj ^ 

r4j w-m-r^h is 1 7^^Y) . m\Kmmm-^ (vs 

YNC) ^m^tiT^ (s 1 9) o rco^Kf^^ft 

(VSYNM) Otti;^?^^ ? ^-^ftD 8 tC^-f i7?>$r 

[0 0 5 3 1 ^±(D^ 5i-bT. i^riy (c) ^^Ti^^Li: 

[^^{f-^ (VSYNC) $:ffi;^b/^^. ^c7:):/y:y^ 

(BK) ^i7^:^^7>-^ (VSTACNTK) tC^^^ffi^r 
^^-r^ (S20) o wC7:'P#;^7 ^^V^ (VSTACNT 

K) {cm^^th^^mmn. mi^<o:^^>^^mtm\:^ 

30 r9 4 6 0 J X-h^o 

[0 0 5 4] ^C7?^, iJ^^y^ (VSTACNTC) <D 

ij^^yvm^ roj tcyir^/hb (s2i) . mm is 
1. S2. S3. S4) ^mni^ft^. mm (ss) ^ 

^tr-r^o CcoM3lfi. -fyy^ (BK) ^(Dm^mf^ 

^=-y h I 6\c^^xmmm^^m^n^^^^mt^j:^ 

m\Kmmit-^ (vsynO offi;^Sril^?^c^:^^ 
[0 0 5 5 ] r^^^^lC^. -fyy^ (BK) ffltT::);^^? 

(VSTACNTK) Tij r4j (Dti'O^'V 

40 m.^xw^^mt-'^t>Mzi)'^mm\^ (S22) . r^o;^ 

^i^^JiSb (S23) . rt7>^r^ (Il8tC;^-rD 1 
l<?^^r^) . ;^^>'^ (VSTACN 

TK) <7:>mt- flj ~ r4j tCitf-^t (S2 2;&^ 
Y) . ^itfRlMft-^- (VSYNK) ^V^ll-t^ (S2 

4) , 1^7?^Li:ff]^ft-^ (VSYNK) cotU;?:7tcj:o 

J^i.^®(0Jf^;5Sc^^ h 1 6 ^f^iib. .^^PlC^y 

[0 0 5 6 ] -r:3:-a— (Y) . -rifv-^* 

5tf (M) . iyTiy (C) . -fyy^ (BK) (0:hy—^m 
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[ 0 0 5 7 ] 0 Qd^r^-r Mi-^^^-^^^'J 
^Tjk-to :i<D^^\<^m^. mi^mmit^ (vsyny) <o 

mMin-^ (VSYNM) (DU^tl^ ^ ^>'^^'^^^<^^'^^^ 

^-g-j: ^ 1 Twii< . mm-mMm-^ (vsyno (om 

r co^^tcioV^T^. :7 Mill 7 tc^-r 

il I? T^b^o 

[ 0 0 5 8 ] yt-:^ h =3 Vt**^ — 2 4f)^(bWmv'^^t'^ 
ffli^i: f^^ I /F ^ V h — ^ 2 0 tcj: 

:^m<Dm\KmMit'^ (VSYNM) RX^TKW-^Mit-^ 
(HSYN) c7?ffi;^?^-r ^ ^-^tC^x^oX^i^ K^i^- h n 

— 7 2 2tc{li;^j^n^o 

[ 0 0 5 9 ] H 7 tC;u^-rM^ ( S 6 ) iCioV^X^ 

rij ;l^^ceV^;^^7>'bM r4727j "C^b^o -^bT, 

8) . rij ~ r4j co;^7 ^7>' bflSic?^cCo^P#. HiSi^ 

^{f-^ (VSYNY) ^mfj-r^o :l<d^ ^ ^zy^\^m 

[ 0 0 6 0 ] ^<DX,0\^\^X-( (Y) O tf'^:^^^ 

— K=i h a — ^ 2 2tCtt};^^-H.. ^yY^iy 
Y y 2 2^^^^J^;-r^ L E r>^y K 1 9 YtC tr-7^:t 

(Y) £7:)LED^5/ Fl 9 Y^i£^teg<^ri^tC 

[ 0 0 6 1 1 ^ic, -7^1^^^ iu) m<^:^^>'^ (VS 
TACNTM) tC^7)^ffl4r^^r^o ^<0^. i3 ^ 1^ ^ 
(VSTACNTM) \Z.W^^^^tiVl^Ym^ f 9 4 

(M) (Dmmn^f^^^ y h 1 9MtmmiiLm:^ ^ i tw 

w^tv^ r 9 4 6 ij co:^ hiA^'^W:l^^i^^o 

[ 0 0 6 2] :ZC0X 0 tC X^Xmi^^M^-^^'^^^" (M) 
(VSTACNTM) It, (SI 3) 

HJ:oTliII?j^ r4j ror^^^-J^, fi^^'^ (VSTA 
CNTM) rij — r4j CO;^ '^V hffltC/^o/cP^. 
^ifff^^ft-^ (VSYNM) ^m-h-r^. -CO^-^^Z-- 
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r/ltli! 9(C;^-r t^^-T ^V-^Tfe^o 
[0 0 6 3 ] p tCbr-^if (M) (DtfT^:^^ 

h D — ^ 2 2 7i^(bMfr>-r^ L E D^y Kl 9 Y(C t^^T^^ 

l^^n. I? 1 TW7t'^t:^V^3#r^'r^ t) . 

•if V^* (M) <DL ED^y Kl 9MOteg-r-h/l-^^^b 

[0 0 6 4 ] *tC, v-rv (C) m<^:^'>>'^ (VST 

iC' ACNTC) lc;&3Sgfil^K^-r^o ro^. ;^'?>'^ 
(VSTACNTC) ic^^-r^;^ ^7>' hMJi: r94 5 

9 J -V^hKi. i^riy (C) c7>tiJ^?i0fiSc-=^^ ^ Y\ 9Q.<D 

t9 2 TW:^< . L;i)-t^fttjc^^^;b^3 TW^#<J^ 

r 9 4 5 9 J -rfe^o 
[ 0 0 6 5 ] 5 tcb-c^:£^^fc>'r^^ (c)'ffl 

(Dio^l^^ (VSTACNTC) ^S^ai® (S 1 8) \C 

20 X,oxm^ r4j ro«^^;h.^ ;^7'i7V^ (vstac 
NTC) f}^ rij r4j tc^'^o^fes^, ^LttPSift* 

(vsYNc) =^m;^-f^o ^co^-r ^ v^nia 9 

[0 0 6 6 ] ^<DX.0\C\^Xiy7l-' (C) CO tf^;^-^^ 

2 2f}^(b>M^t^T^hEU^y Kl 9 YtCH"'^^^ 

[0 0 6 7 ] ^t^. -fyy^ (B K) fflO;^ (V 
STACNTK) iC^bttil^^tC^Jsa^^H. 
30 (VSTACNTK) H;^^>'hfi r9 4 5 6 j 

i^m^^ (S2 3) t:::fc^v^TJiS^^ r4j To®^ 
b. (VSTACNTK) Tlj — r4j 1:1 

?^^ofcB# (S2 2;&^Y) . aiHl^^ff^ (VSYNK) 

?rHi;':?-r^o rco^-f ^ ^^^flU 9t:i^-r -cfet?. r 
^ V:/tc^i^oX:/'7 (bk) co^^O^n^fc 

i^cO^iSl^^ft-g- (VSYNK) ^ffi;^/t-^o 
[ 0 0 6 8 ] J^TI^^l-br. ^ktc:/-7 (B K) ^ 

(D^^l^^ (VSTACNTK) tC;^; ^7 >- h M^^:^ 
b. -fyy^ (BK) <?:>^1S^^ K^^ 1 8 icM-r^^^ 

[ 0 0 6 9 ] J[^±coj: ^tc, m\M.mMm^ (VS YN 
Y) - (VSYNK) cofcU;^^. ^'Jx.*!':/^ iy (B 
K) co^iSf^^ft-^- (VSYNK) (omt^-^ 4 

^io"^. a^^O-r^iP— (Y) . -rifV^ (M) , v-T 

(c) . • • ^ {c^-r^mm-mmit^- (vsyn 

Y) . (VSYNM) . (VSYNC) , • • • 

^>':5^T-ff-'^b. mMKV^f^-t^^^^^x^^. 
50 [0 0 7 0] z.o:>^o\cm)^'t^^h\c^^ . yyvv 
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[0 0 7 1 1 f^. AL^(o'mmf(mm\^x,M^-fy y ^ 

(BK) (OmmMmt^ (VSYNK) (DVi^-h^^^^^ 

(M) . C/r>^ (C) (^Maf^^ft-^ (VSYNY) . 
(VSYNM) . (VSYNC) ^W^X^It-t^. -f =7 y 

^ (BK) i£X^^S^¥t-r5^;i5^:i: br ^<tv^o 

[0 0 7 2] ^yt. SUf^^ft-^ (VS YN x) t7R¥ 
p]^ft-§- (HSYNx) cOtfcH. TWtCPSt^r. ^^tfc 

[0 0 7 3 ] 

— Klill^t^^-C^iEf^^ft-^ (VSYNM) ^7K¥I^^ 
fl-^ (HSYN) ^^iSf ^^^t-tt:-<^ t}^>''^^o:> 

[0 0 7 4 ]— y :7 b '?:x.T;^ '?>'^to;^TSti:i^ 

^{f-^ (VSYNM) tTK^P^ft-^ (HSYN) 
[0 0 7 5 ] ^f^. y^W-mmit^ (HSYN) . SlllP 

(VSYNM) mz-. \^t\(o\K^\±^^-'Vm^x- 
[glfficoffim^cet^l^l 

[l§]i] ^ — y^y >'^(7:)*JfflilH]^^:^-riiI-cfe^o 

[113] c2 i/5/^[DlSS<7:)— ^5:^b. i^W-mmm^ (H 
SYN) cO^iSaSS-C^^^o 

[[14] ni:>y ^mmco—^^TT^x^. aiaif^Mm-^ (v 

SYNM) ^oi;S;[H]^-c^^o 
[US] 4®c^7K^P^ft^ (HSYN) c7:>ffi;b^-r^ 

[He] TK^I^^ft^ (HSYN) i:Sii:f^Wft-§- (v 



(8) 4#IB¥l 1-14 3 16 3 

14 

SYNM) t(o^^.^mn^^m'r^^^. 
[US] *^^^Jl0ts^'J^mlB■r^^^^^^-^'^^ 

[119] *|IJSJf^^^'J^mPjr^:5'^i^^^-b-^^- 

1 ;^y-y°yy'^ 

3 

4 -^m^ 

4 a ^ C2 — yl^ 

4 b EE^ CI — /U- 

5 ^m.tf^yY 
6 

7 n 
9 

1 0 ^m-^:^^ 

20 1 1 f^^-^^-i^ 

1 2 m^f^^f^'^ 

13-^16 M^Jf^;*^ " i:^' b 
1 7 

1 8 S3t^*:Ky^ 

19. 19Y. 1 9M. 19C. 19BK. L E D-^ 
K 
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